AL A zalall
eﬂﬁm 3-:}35

Br I S :

T oY Jg¥) £ sl

30807 5 gal) ) Juaaill Ailg ) clilaiay)
2l alad) (4 2025-2026

Université Libanaise
Faculté d’Information

B O/5 /26
Data Analysis in R :3lal) 5 ) Al 4l
Cie U 2 bl AGEY cdagial) AL
dayp Gpea 330Gy Data Science - SUbyl) ale:galaiayl

uestions (17

Part 1: Multiple Choice

1. Which of the following best describes time series analysis?

A. Clustering data 1nto groups
JAnalyzing data collected over time intervals

. Compressing data files

D. Encrypting datasets .
2. Which component represents a consistent increase or decrease 1n time-Series data’

A. Noise
Trend

C. Frequency

D. Variance :
3. A moving average 1s mainly used to:

A . Increase randomness
Smooth out fluctuations 1n data
. Encrypt time-series values

D. Classify text documents |
4. Which moving average gives more importance to recent observations?

TA. SMA

D.T
6. The regression equation is commonly Written as:

y=mx+b

x=my+b
C.y=m/b
D.y=x*+Db

7 In cosine similarity, a similarity value close to 1 means:
A. Documents are very ditferent



B. Documents are unrelated
@Documents are highly similar
D. Documents are empty | rs?
Q. Which similarity technique is based 01 the angle betweel vecto
A. Jaccard similarity
B. Fuclidean distance
C. Cosine similarity
. Manhattan distance
9. TF-IDF 1s mainly used 1n:
A. Image compression
Text mining
. Network routing
D. Video streaming
10.Which of the following is a stop word?
A. Computer
B. Science

he
D. Database
11.Jaccard similarity 1s calculated using:

A. Dot product only _
Intersection divided by union

- Matrix multiplication
D. Average frequency

12 . Edit distance measures:
A . The size of a database

Simﬂarity between strings
C. Network centrality

D. Forecast accuracy | |
13. Which operation is NOT part of edit distance computation?

A. Insertion
B. Deletion

C. Substitution
@Multiplication
14.Which data type has no true zero?

A. Ratio
B. Nominal

@Intewal

D. Ordinal |
15 Which of the following is an example of ratio data?

A. Temperature in Celsius

B. Eye color
C. Ranking

@ Weight

16.Exploratory Data Analysis (EDA) is mainly used to:

A. Confirm hypotheses only
@)iscover patterns and 1nsights



C. Encrypt Information
D. Remove databases
17.Which forec,uf:mtlncr mo

A KNN
_LE—/W mters Mode]

C. Jaccard Mode]
D. BFS Mode]

Part 2: True / False Questions (17)

. EMA gives equal
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weights to all observations.

. I'mme-series data is collected over intervals of time.
. A statlonary series contains a clear increasing trend.

2

del considers trend and seasonality together?
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. Linear regression predicts the value of Y from X. T
. More data can improve regression results. .
. Cosine similarity depends on the angle between vectors.
. I'wo 1dentical vectors have cosine similarity equal to 1.
. TF-IDF 1s used in textual data analysis. T

. Jaccard similarity uses the union and intersection of sets.
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10 Edit distance can include insertion and deletion operations. T

I'1.Nominal data can

be ordered numencally
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12.Ratio data contains a true zero value. |

153.CDA stands for Confirmatory Data Analysis.
14.Stop words are usually removed in text preprocessmo
15.Weighted Moving Average assigns diticrent weights to observations.

—

16.Cosine similarity can be negative for identical vectors.
17.Trend and seasonality are components of time-series analysis. 7T

Part 3: Problem Solvin
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Problem 1: Time-Series and Regression Analysis

Given the following quarterly sales data for a company:

'_Quarter Sales (Y ) Advertlsement Budget (X)|
Ol 72 {50 g Bl
Q2 60 Ba e il
Q3 |65 [l e
04 80 P

l Calculate the Simple Moving Avergg_‘( SMA) using a window size ot 2.

2. Find the linear regression equationy = mx + b.
3. Predict the sales value when the advertisement budget is 30.
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Problem 2: Text Similarity and Vector Space Model

Given the following document collection:

- DI = data science machine learning

» D2 =machine learning artificial intelligence
+ D3 = data mining science learning
» D4 = artificial intelligence deep learning

Construct the binary term-document matrix.

Construct the term-frequency matrix.

Calculate the cosine similarity between D1 and D2.

Calculate the cosine sumilarity between D1 and D3.

5. Determine which document is most similar to D1,

6. Draw the vectors in a 2D vector space and illustrate the angle relationship between
them.
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